Escherichia coli (E. coli) is the predominant coliform species causing intramammary infections. Where in the present study, E. coli isolates were 18 strains (17.82%) followed by Enterobacter aerogenes 3 strains (2.97%) and Klebsiella pneumoniae one strain (0.99%) from 101 clinical mastitic milk samples of cows. Eighteen E. coli isolates were serotyped to nine different serogroups; O111:H4 (3), O127:H6 (3), O26 (2), O126 (2), O119:H6 (1), O114:H21 (1), O55:H7 (1), O44:H18 (1), O124 (1) and (3) untyped. Virulence tests were performed on the 18 isolated E. coli, it was found that 15 isolates (83.3%) were serum resistant, 13 isolates (72.2%) had Congo Red binding activity, 6 isolates (33.3%) were invasive and one isolate (5.6%) had haemolytic activity. PCR was applied to detect the presence of Shiga like toxin producing E. coli (stx1 and stx2 genes) on the nine different strains (one strain for each serogroup), where stx1 and stx2 were found in 8 (88.9%) and 4 (44.4%) of the nine examined strains, respectively. While stx1 and stx2 genes were found together in 3 strains (33.3%). Conclusions: E. coli isolates usually posses one or more virulence factors that may help in establishment at the infection site and subsequently causing clinical bovine mastitis.
INTRODUCTION
Gram-negative bacteria that commonly cause bovine mastitis are classified as environmental pathogens. Genera classified as coliform are E. coli, Klebsiella, and Enterobacter. Other Gram-negative bacteria frequently isolated from intramammary infections include species of Serratia, Pseudomonas, and Proteus (Koneman et al., 1983). The point sources of coliform bacteria that cause infections include bedding materials, soil, manure and other organic matter in the environment of cows (Hogan and Smith, 2003).
E. coli is the predominant coliform species reported as causing intramammary infections; it causes inflammation of mammary gland in dairy animals around parturition and during lactation with striking local and sometimes systemic clinical symptoms. It is well known that bacterial, animal and environmental factors are interpedently and influence mastitis susceptibility (Burvenich et al.,
2003; Lehtolainen, 2004 and Quesnell et al., 2012).
Virulence factors of bacterial strains can give it chance for colonization, multiplication and survival in udder in the face of host defense mechanism (Fernandes et al., 2011). Several virulence factors have been detected in pathogenic E. coli. These include toxins, adhesions, invasions, capsule production and the ability to resist serum complement, and iron scavenging. Only isolates with successful combinations of virulence factors will be capable of causing disease (Kaper et al., 2004).
Serogrouping of E. coli was carried out to give an idea about the most predominant serogroups associated with clinical mastitic cases. E. coli recovered from mastitis cases belonged to different serogroups and varied greatly in O groups and may not be attributed to epizootic strains (Moussa et al.,
and Amira et al., 2013).
Shiga-like toxin producing E. coli (STEC) also known as verotoxin producing E. coli. The most E. coli serotypes isolated from mastitic cows and buffaloes produced verotoxin and this result consistent with the hypothesis that verotoxin play a major role in the pathogenesis of mastitis caused by E. coli. The pathogenicity of this disease probably results from the production of verotoxin or Shiga-like toxin which efficiency inhibits protein synthesis in mammalian cell free system (Dalia and Amany, 2007).
Congo Red Agar test has been used to differentiate invasive and noninvasive E. coli in poultry, this simple test was used to detect enteroinvasive E. coli of bovine origin (Sharma et al., 2006). Bactericidal activity of serum against Gram negative bacteria was mainly mediated by antibody and complements components, moreover complement activity responsible for bactericidal activity of serum by generating chemostatic factors and directly killing susceptible Gram negative bacteria (Taylor, 1983). The ability of E. coli organisms to survive in serum and grow in spite of the bactericidal activity of complement has recognized as an important attribution which contributes to its pathogenicity and suggests the possibility of multiplication in blood stream (John et al., 1989). Haemolysin production has been associated with pathogenicity of E. coli strains. Hemolytic activity could be used a phenotypic marker or virulence factor of E. coli serotype (Gad El-Said et al., 2005).
Consequently, the objective of this study was to describe the bacteriological findings of coliform mastitis in cows. Detect the serotypes and virulence factors, mainly serum resistance, Congo Red binding activity, invasiveness and haemolytic activities of E. coli strains isolated from clinical mastitic cow's milk samples, in addition PCR assay was used to detect of the genes encoding Shiga toxin 1 and 2 (stx1 & stx2). o C for 24 hours. The plates were further incubated at room temperature for additional 48 hours. The colonies were examined at 18, 24, 48 and 72 hours of incubation. The E. coli that produced red colonies between 18 and72 hours of incubation were recorded as Congo Red positive and the ones that produced grayish-white colonies and remained so throughout the incubation period were recorded as Congo Red negative. C)-Serum inactivation assay (Timmis., 1979): E. coli isolates were inoculated at 0.1%(v/v) inoculums level into glucose phosphate broth containing bromothymol blue and 2% human serum and incubated at 37 o C for 24 hours. The serum resistance was observed by change in colour from green to yellow.
MATERIALS AND METHODS

I-Bacterial isolates and phenotypic identification
D)-Invasiveness test (Sereny test),
(Sereny, 1955): E. coli isolates were grown overnight in nutrient broth. The growth was centrifuged at 5000 rpm for 15 min at 4 o C and the bacterial pellet was collected. The concentration was adjusted with 0.9% normal saline solution to 5×10 5 cfu/ mL. A volume of approximately 50-microlitre suspension was in-oculated at the conjunctival sac of guinea pig. Reaction was observed for 96 hours and development of keratoconjunctivitis was recorded as a positive reaction. The solution diluted to 1× by adding 1 ml stock solution to 49 ml bidistilled water to be used in the preparation of the gel or as a running buffer. The stock solution was diluted by 25µl /200ml bidistilled water and stored covered at 4ºC. It was used for staining of PCR products that electrophoreses on agarose gel to be visualized by UV light.
IV-Polymerase
1.2. Gel loading buffer (6×stock solution) ( Fermentas, lot No: ooo56239) .
The components were dissolved in sterile bidistilled water and stored covered with aluminum foil at room temperature. 
5X Taq master (Fermentas):
Containing polymerase enzyme, Magnesium chloride (Mg Cl 2 ), Deoxy nucleotide triphosphate (dNTP) and PCR grade water.
Shiga toxin (stx1 & stx2) primer sequences of E. coli used for PCR identification system (Fagan et al., 1999):
It had the amplicon length of 185 bp at which any E. coli producing stx1 could be identified. The sequence of this primer as follow Table (1): PRIMER NAME TARGET GENE OLIGONUCLEOTIDE SEQUENCE (5′ → 3′)
However, the sequence of the primer used for identification of E. coli producing stx2 at amplicon length of 160 bp is shown in the following Table ( Multiplex PCR was used for demonstration of suspected E. coli isolates. The bacterial genomic DNA samples were amplified by PCR in a reaction mixture (25µl) coli (2Slt537 and 2Slt678b).Lane M: 160 bp ladder as molecular DNA marker. Serogrouping of E. coli was carried out to give an idea about the most important and predominant srogroups associated with clinical mastitic cases. In the present study, the obtained results showed that isolated E. coli belonged to nine different serovars O111:H4 (3), O127:H6 (3), O26 (2), O126 (2), O119:H6 (1), O114:H21 (1), O55:H7 (1), O44:H18 (1), O124 (1) and three untyped (Table 4) Differentiation of pathogenic strains from normal flora strains depends on the identification of virulence characteristics. Virulence factors associated with strains of E. coli include adhesions, toxins, cell wall, capsule production, and serum resistance (Gyles, 1993). In the present study virulence factors were discussed because it thought to play an important role in pathogenicity of E. coli. Serum resistance was the most common virulence factor detected in this study, where 15 strains [O111:H4 (3), O127:H6 (3), O26 (2), O126 (2), O119:H6 (1), O114:H21 (1), O55:H7 (1), O44:H18 (1), O124 (1)], (83.3%) out of 18 E. coli strains were serum resistant as shown in Table ( 50, 61.9, 33, 46, 47.42, 48 The term invasive E. coli referred to those strains of E. coli which able to induce keratoconjunctivitis in eyes of Guinea pigs (Sereny, 1955). In the present study 6 isolates [O126:H6 (2), O114H21 (1), O55:H7 (1), O44:H18 (1) and O124 (1)], (33.3%) of 18 E. coli strains were had ability to induce keratoconjunctivitis in eyes of Guinea pigs, ( 
